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© Method of forming a Ti and a TiN layer on a semiconductor body by a sputtering process, 
comprising an additional step of cleaning the target. 



© A method of manufacturing semiconductor de- 
vices whereby first a Ti layer (8) and then a TiN 
layer (9) are deposited on slices of semiconductor 
material (20). The slices are placed, on a support 
(30) one after the other in a deposition chamber 
(22), the support being positioned opposite a target 
of Ti (32) surrounded by an annular anode (31). 
Material, is then sputtered off the target by means of 
a plasma (35) generated near the target. The plasma 
is generated in Ar during deposition of the Ti layer 
and in a gas mixture of Ar and N 2 during deposition 
of the TiN layer. After the deposition of the TiN 
layer, before a next slice is placed in the chamber 
each time, the target is cleaned during an additional 
process step in that material is sputtered off the 
target by means of a plasma generated in Ar. The 
additional process step is ended the moment the 
target has regained a clean Ti surface again. It is 
achieved by this that an extra Ti layer comprising 
nitrogen is indeed deposited on the TiN layer during 
this additional process step, but that this is as thin 
as possible and accordingly contains as little free Ti 
as possible. Undesirable chemical reactions between 
free Ti and the conductive layers deposited -on the 
layer comprising nitrogen are suppressed as much 
as possible thereby. 
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The . invention relates to a method of manufac- 
turing semiconductor devices whereby, first a Ti 
layer and then a TiN layer is deposited on slices of 
semiconductor material in that the slices are placed 
on a support one after the other in a deposition 
chamber, which support is arranged opposite a 
target of Ti surrounded by an annular anode, and in 
that then material is sputtered off the targel by 
means of a plasma which is generated near the 
target in^^Arjduring the deposition of the Ti layer 
and in a gas mixture of Ar and N 2 during the 
deposition of the TiN. layer, after which the target is 
JQleaned-in an additional process step by sputtering 
off of material from the target by means of a 
plasma generated in Ar each time before a next 
slice is_pjaced in the chamber. 7" 

In modem IC technology, a metallization com- 
prising a Ti layer, a TiN layer and a further conduc- 
tive layer is often provided on a surface of a 
semiconductor body . The Ti layer then serves to 
obtain a good adhesion and a low contact resis- 
tance between the metallization and the semicon- 
ductor body. When a layer of Al or of Al alloyed 
with a few percents of Si or Gu is used as the 
c onduc tive tQgJayer, the TiN layer serves as a 
^bagiaL Ao prevent chemical reaction s of the Al with 
the Ti . and the semiconductor material situated \ 
underneath the barrier layer. With the use of W as 
a conductive layer, which is deposited by means of 
a usual CVD process (chemical deposition process) 
for which WF6 is used, the TiN serves as a barrier 
to prevent chemical reactions between Ti and F 
^hjchjs formed during such a CVD process. 

The depositions are carried out in practice on - 
slices of semiconductor material which are broken 
or sawn into a large number of separate semicon- 
ductor bodies at a later stage. A slice is passed 
through an input station into a first deposition 
chamber of a sputter deposition device, where the 
Ti and TiN layers are deposited by the method 
described above, after which the slice is trans- 
ported to a second deposition chamber in which, 
lor example, an Al or W layer is deposited, and 
finally the slice is taken from the device through an 
output station. When a slice leaves a deposition 
chamber, a new slice is immediately introduced 
into the chamber in practice. 

During the deposition of the TiN layer, .a plas- 
ma is generated in a gas mixture - comprising Ar 
and N 2 near the target. A top layer comprising 
nitrogen is created therebyjjn the target during this 
deposition step. jMaterial is sputtered off this target 
during the extra process step, which material is 
then deposited on the slice.JThus a Ti layer com- 
prising nitrogen is deposited on the slice, which 
layer initially consists of TiN and in. which the 
nitrogen occurs in a decreasing concentration seen 
in the thickness direction of the layer. The layer 
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accordingly merges well with a TiN layer. If such a 
layer were deposited on the next slice instead of 
the Ti layer as a first layer of a metallization, then 
this metaNization thereon would on^ the contrary 
exhibit aCBad^dhe^torT^nd a <^^}_cjnj a^7e^is ^ 



Eclipse Newsletter", 10, June/July 1992, dis- 
closes a method of the kind mentioned in the 
opening paragraph whereby the additional process 
io step is continued for some time after cleaning of 
the target, so that another layer of pure Ti is 
deposited on the slice in addition to the Ti layer 
comprising nitrogen. This pure Ti layer serves to 
obtain a g ood adhesi on with a further Al layer to be 
75 provided. " 

It is achieved by the known method that trntP 
layer deposited as a first layer on a slice has a 
good adhesion thereto and a low contact resistance 
because this layer consists of pure Ti owing to 
$o cleaning of the target. The known method has the 
Disa dvan tage, however, that a further layer com- 
prising free Ti is deposited on top of the TiN layer. 
. If a conductive top layer of Al or Al alloyed with a 
few percents of Si or Cu is provided thereon, the Al 
and JH react with one another, forming c ompou nds 
with a comparatively hig h ele ctrjc^_rjesi stance. A 
good adhesion is then indeed obtained, but the 
conductive Al layer must then be provided to a 
. comparatively great thickness in order to ensure 
30 that conductor tracks having a comparatively low 
resistance can be formed in the layer structure 
thus created. If a W lay er is deposited on the said 
layer comprising free Ti by means of a usual CVD 
process (chemical, deposition process) in which 
35 WF G is used, then the free Ti reacts with F formed 
during such a CVD process. This leads to the 
formation of T \F^ , t o which W has a bad adhesion. 

The invention has for its object inter alia to - 
provide a method in which the said disadvantages 
40 are cou nteracte d as much as possible! " ~ 
According to the invention, the method men- 
tioned in the opening paragraph is for this purpose 
characterized in that the additional process step is 
ended as soon as the target exhibits a clean Ti 
45 surface again. It is achieved by this that the TI 
layer deposited as a first layer on a slice consists 
of Pure.Ti and accordingly has a good adhesion to 
this slice and a low contact resistance. The said 
necessary additional process step takes as little 
50 time as possible in that cleaning of the target is 
ended as soon as it has a clean Ti surface. An 
additional layer of Ti comprising nitrogen is indeed 
deposited on the^ TiN \a yer during this additional 
process step, but this additional layer is ajJhirLas^ 
55 possible and accordingly comprises as little free Ti 
as possible. The said disadvantages are thus coun- 
teracted as much as possible. 

Preferably, a constant electric power is sup^ 
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plied to the plasma during the additional process 
step, whereby a changing voltage arises between 
target and anode, which voltage reaches an end 
value which does not change any more during the 
additional process step, which end value is used 5 
for ending the additional process step. 

The voltage arising between target and anode 
during the additional process step may be simply 
measured with a voltmeter. This voltage changes 
as long as the target still exhibits a surface of Ti ;o 
comprising nitrogen, but reaches an end value as 
soon as the target exhibits a clean Ti surface again. 
After it has been determined how. the additional 
process step will carried out, i.e. what power will be 
supplied to the -plasma and at what pressure Ar will 75 
be led into the deposition chamber, this end value 
may be readily ascertained in that the sputtering- 
off of the target is continued once for a period 
longer than necessary. It can then be ascertained 
in a simple manner through measurement of the 20 
voltage between target and anode when the target 
has been cleaned. 

When the additional process step is now stop- 
ped each time after the period thus ascertained has 
elapsed, the target will always exhibit the desired , 25 
clean Ti surface after this process step. This meth- 
od is not very practical. Preferably, therefore, ac- 
cording to the invention, the voltage between the 
target and the anode is measured during the addi- 
tional process step and this process step is ended 30 
as soon as this voltage has reached the said end 
value. 

To render it possible to deposit the TiN layer 
in a practical period of, for example, less than one 
minute, a comparatively great electric power is 35 
supplied to the plasma in practice during the depo- 
sition of the TiN layer, for example, more than 6 
kW. Preferably, according to the invention, a con- 
stant electric power is supplied to the plasma dur- 
ing the additional process step which is smaller 40 
than the power supplied to the plasma during de- 
position of the TiN layer. The voltage between 
target and anode then reaches the said end value 
in a period which is so much longer than if the 
electric power were not reduced that as a result 45 
simpler means can suffice for ascertaining when 
the additional process step should be ended. With- 
out the measure /this step would have to be ended 
in practice, for example, after approximately 1 sec- 
ond, and with the measure, for example, after ap- 50 
proximately 10 seconds. 

To obtain a TIN layer with a substantially 
stoichiometric composition, comparatively small 
flows of Ar and N 2 are led into the deposition 
chamber during the deposition of this layer. Prefer- 55 
ably, according to the invention, a flow of Ar is led 
into the deposition chamber during the additional 
process step which is greater than that which is led 



into the deposition chamber as part of the gas 
mixture of Ar and N2 during the deposition of the 
TiN layer. As a result, the voltage between target 
and anode will reach a lower end value, while in 
addition the change of this voltage during the addi- 
tional process step is greater. Thus it can be deter- 
mined more accurately when the additional process 
step is to be ended. 

The invention will now be explained in more" 
. detail below by way of example with reference to a 
drawing and a few embodiments. In the drawing: 
Figs. 1 to 3 diagrammatically and in cross- 
section show a few stages of manufacture of a 
semiconductor device manufactured by the 

method according to the invention, 

Fig. 4 diagrammatically shows a sputter deposi- 
tion device for carrying out the method accord- 
ing to the invention, ^ 

Fig. 5 diagrammatically shows one of the depo- 
sition chambers in the device according to Fig. 
4, 

Fig. 6 shows the gradient of the voltage V, 
between the target and the anode from the 
moment to at which the deposition of the TiN 
layer was ended, an electric power of 0.3 kW, 
0.5 kW, 1 kW and 2 kW being supplied to the 
plasma, 

Fig. 7 shows the gradient of the end values V e 
as a function of the pressure p with which Ar 
was led into the deposition chamber, an electric 
power of 0.3 kW, 0.5 kW, 1 kW and 2 kW being 
supplied to the plasma, and 
Fig.. 8 shows the gradient of the voltage V t with 
a power of 0.5 kW being supplied to the plasma 
and Ar being led into the deposition chamber at 
pressures of 1.60 Pa, 0.25 Pa and 0.13 Pa. 
Figs. 1 to 3 diagrammatically and in cross- 
section show a few stages of manufacture of a 
semiconductor device with a semiconductor body 1 
of, for example, n-type doped monocrystalline Si in 
which field oxide regions 2 and p-type doped semi- 
conductor zones 3 adjoining the surface 4 are 
provided in usual manner. Conductor tracks 5 of 
polycrystalline Si are provided oh the surface 4. 
Then the surface 4 is provided with an insulating 
layer 6 of, for example, silicon oxide, silicon nitride, 
or silicon oxynitride. Windows 7 are provided in the 
insulating layer 6 for contacting silicon regions situ- 
ated below the insulating layer 6. These silicon 
regions may be regions of mon ocrystalline silicon 
which may or may not be provided with a top layer, 
of a m etal^ jjiGide. 

Then a package of layers 8, 9, 10 is provided 
on the insulating layer 6 and in the contact window 
7, comprising a Ti layer 8 , a TiN layer 9, and a 
further conductive top layer 10. The Ti layer 8 then 
serves to obtain a good adhesion between the 
layer package 8, 9, 10 and the semiconductor zone 
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3 plus the insulating layer 6, and to obtain a low 
conta ct resistance between the layer package 8, 9, 
iO~and the semiconductor zone 3. When a layer of 
Al or of an alloy of Al with a few percents of Si or 
Cu is used as the conductive top layer 10, the TIN 5 
layer 3 serves as a barrier to prevent chemical 
reactions of the Al with theTi and the semiconduc- 
tor material situated below the barrier layer. When 
a^WJayer is used as the conductive top layer 10, 
deposited by means of a usual CVD process 10 
(chemical deposition process) in which WF6 is 
used, the TiN layer serves as a barrier to prevent 
chemical reactions between Ti and F which is 
form ed during such a CVD process. 

After a pattern of conductors 11 has been 75 
etched into the layer package 8; 9, 10 in usual 
manner, which conductors are connected to the 
semiconductor zones 3 through the contact win- 
dows 7, a package of insulating layers 12, 13, 14 is 
provided in that order. A layer of silicon oxide 12 is 20 
deposited in a plasma deposition process 
(PECVD), a layer of spin-on glass (SOG) 13 is 
deposited by a spin-on method, and then a layer of 
silicon oxide 14 is provided in a plasma deposition 
process (PECVD) again. Contact windows 15 are 25 
provided in the layer package 12, 13, 14 so that a 
conductor pattern 16 provided on the package 
makes contact with the Al top layer 10. Since the 
use of the layer of spin-on glass 13 in the layer 
package 12, 13, 14 has a smoothing effect, the 30 
upper silicon oxide layer 14 is comparatively plane. 

During the manufacture of the semiconductor 
devices, the field oxide regions 2 and the semicon- 
ductor zones 3 are provided in slices of semicon- 
ductor material, which will be broken or sawn into a 35 
large number of separate semiconductor bodies 1 
in a later stage, and provided with the insulating 
layer 6 with contact windows 7. Then first a Ti layer 
and subsequently a TIN layer are deposited on 
these slices. As is diagrammatically shown in <^g^_ 40 
^4y a slice 20 is introduced into a first deposition 
chamber 22 of a sputter deposition device 23 
through an input station 21 in this case, the Ti and 
TiN layers being deposited in this chamber, after 
which the slice is transported to a second deposi- 45 
tion chamber 24 in which, for example, a layer of 
Al or W is deposited, and finally the slice is taken 
from the device again through an output station 25. 
When a slice leaves a deposition chamber, in prac- 
tice a new slice is immediately introduced into the 50 
chamber. 

(FigT^diagrammatically shows a cross-section 
through^he deposition chamber 22 in which the Ti 
and TiN layers are deposited on the slices 20. The 
slices 20 with a diameter of approximately 15 cm 55 
are for this purpose placed in the deposition cham- 
ber 22 on a support 30 which is arranged at a 
distance of approximately 5 cm opposite a Ti target 



32 of approximately 26 cm diameter surrounded by 
an annular anode 31. An earthed screen 33 is 
provided around the support. Then a gas or gas 
mixture is led into the deposition chamber 22 
through a feed line 34. An electric supply source 
45 is connected between the target 32 and the 
annular anode 31 whereby a ^jasmal35^ is gen- 
erated in the gas or gas mixture, which plasma is 
enclosed between the target 32 and the slice 20 
and in the vicinity of the target 32 by means of 
magnets 36 arranged behind the target 32. 

The magnets 36 are jointly rotatable about an 
axis 37. In practice, they rotate about the axis 37 a 
few ti mes each second d uring the deposition pro- 
cess, so that the plasma 35 ' i s rotated_a bout the 
s^ar ne axis 37. It is achieved thereby that atoms are 
homogeneously sputtered off the entire surface of 
the target 32, so that also a homogeneous deposi- 
tion all over the slice 20 is obtained. 

The slice 20 is cooled -during deposition in that 
a gas cushion 38 with a pressure of 100 to 2000 Pa 
is maintained between the support 30 and the 
semiconductor slice 20. Ar is conducted to be- 
tween the support 30 and the slice 20 through a 
gas line 39. The support 30 is provided with a rim 
40 against which the slice 20 is pressed by clamps 
(not shown). Leakage of Ar from the gas cushicTrT 
38 into the deposition chamber 22 is limited by 
this. The support 30 is kept at a temperature of 200 
to 400 * C during the deposition of the Ti and TiN 
layers by usual means (not shown). 

The chamber 22 is further provided with a gas 
outlet 43 which is connected to a pump (not 
shown) by which gases can be discharged and by 
which the reaction chamber 22 can be maintained 
at a desired pressure. 

After a slice 20 has been placed on the sup- 
port 30, material is sputtered off the target 32 by 
the plasma 35 which is generated near the target 
32 in^Ar during the deposition of the Tpgyer and in 
a gas mixture of Ar and N 2 during the deposition of 
the ^N layer. After that, in an aj ffitionaj process 
. s^tep, the target 32 is cleaned each time^befoTe a 
next slice 20 is placed^TrTtn'e chamber 22 in that 
material is sputtered off the target 32 by means of 
a plasma generated in Ar. 

A plasma 35 is generated near the target 32 TrT" 
a gas mixture comprising Ar and N 2 during the 
. deposition of the TiN layer 9. This results in a top 
layer comprising nitrogen (not shown) on the target 
32 during this deposition step. During the additional 
process step, material from this target 32 is depos- 
ited on the slice 20. Thus a layer of Ti comprising 
nitrogen (not shown) is deposited on the slice, 
which layer initially consists of TiN and in whic h 
the ni trogen is. present in a decreasing concentra- 
tioojieen^^ "direction "of lfie~7ayer. 

The layer accordingly merges well with a TiN layer. 
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If such a layer were to be deposited on the next 
slice as a first layer of a metallization instead of the 
Ti layer, this metallization would indeed exhibit a 
bad adhesion thereto and li^high contact resis- 

lance^ 5 

According to the invention, the additional pro* 
cess step is ende d the mome nt the target 32 
shows a clean Ti surface again. It is achieved by 
thisThat the~Ti layer 8 deposited as a first layer on , 
a slice 20 consists o f pu(e Ti and accordingly has 10 
a good adhesion to this slice 20. This necessary 

r additional process step is as short as possible 
owing to the fact that cleaning of the target 32 is 
ended the moment it shows a clean Ti surface. It is 
true that a layer of Ti comprising nitrogen is depos- 75 
ited on the TiN layer during this additional process 
step, but this layer is as thin as possible and 
accordingly contains as little free Ti as possible. 
When a conductive top layer of Al or of an alloy of 
Al with a few percents of Si or Cu is provided on 20 
this layer, the Al and TL react with one another, 
forming compoun ds which have a c omparativej y 
hig h electrical resistance. A good adhesion is then 
indeed obtained, but the conductive Al layer must 
then be provided to a comparatively great thick- 25 
ness in order to ensure that conductor tracks hav- 
ing a comparatively l ow resistance can be formed 
in the layer package thus formed. When a layer of 
W is subsequently deposited on the said layer 
comprising free Ti by means of a usual CVD pro- 30 
cess (chemical deposition process) in which WF 6 
is used, then the free Ti will react with F w hich is 
formed during such a CVD process. TiF 3 is formed 
thereby, to which W has a bad adhesion. These 
drawbacks ar 



much as possible 35 
in that now the quanffiy~6T free Ti in the nitrogen- 
containing layer deposited on the TiN layer is limit- 
ed as much as possible. 

A constant electric power is supplied to the 
plasma during the additional process step. This 40 
- leads to a cha nging vo ltage^Vj between target and. 
anode which reaches an end value V e which does 
not change any more^ig.^ shows The gradient of 
this voltage V, after tfremoment to at which the 
deposition of the TiN layer was stopped. During the 45 
TiN deposition, a power of 6 kW was fed to the 
plasma, while a gas mixture of 5 seem (standard 
cubic centimeters per minute) Ar and 15 seem N 2 
was led into the reaction chamber. The supply of 
N 2 was stopped and the supply of Ar was in- so 
creased to 50 seem at moment to, whereby a gas 
pressure of 1.60 Pa was generated in the reaction 
chamber. The power supplied to the reaction 
chamber was reduced to 0.3 kW, 0.5 KW, 1 kW or 
2kW. The curves 50, 51, 52 andC§3}in Fig: 6 55 
indicate for these cases how the voltage V, 
changes as a function of time. It is apparent that 
the end value V e was reached after 25, 18, 12 and 



9 seconds, respectively, for these power supply 
values. The end value V e in these cases was 260 
V, 280 V, 300 V and 320 V, respectively. Prefer- 
ably, a constant electric power of(2J<Wj br less is 
supplied to the plasma during the additional pro- 
cess step. The end values V e will otherwisebQ - 
reached in an unpracticably s hort time^RgT^ 
shows a graph of the end values V e as a function of 
the pressure p with which Ar was led into the 
deposition chamber, with electric powers of 0.3. 
kW, 0.5 kW, 1kW and 2 kW being supplied to the 
plasma as indicated by the curves 55, 56, 57 and 
58. It is found that the voltage V, reaches an end 
value V e which does not change any more and 
which is dependent on the pressure p with which 
Ar is led into the reaction chamber and on the 
power supplied to the plasma. The end value V c is i 
used for ending the additional process step. In the - 
cases indicated above, a layer of Ti comprising 
nitrogen of a thickness of 8 to 10 nm is found to 
have been deposited during the additional process 
step each time. 

The voltage Vtmav be simply measured with a 
voltmeter 44 itx^f\gT5) This voltage changes as^ 
long as the targeT^2 still has a surface of Ti* 
comprising nitrogen, but reaches an end value V e 
the moment the target 32 shows a clean Ti surface 
again. A selection is made as to what electric 
power will be supplied to the plasma and with what 
pressure Ar will be conducted into the deposition 
chamber in order to achieve that the additional 
process step can be carried out in a desired time. 
The end value V e may then be readily determined 
in that sputtering off of the target 32 is continued 
once for a longer period than necessary under 
these chosen process conditions. It can subse- 
quently be ascertained in a simple manner through 
measurement of the voltage V, after what time the 
target had become clean. — 

When the additional process step is now stop- 
ped after the time thus ascertained has elapsed, 
the target will always have the desired clean Ti 
surface after this process step. This method i s 'np j 
v£rv__-Piactical. Preferably, therefore, according to 
the invention, the electric voltage between the tar- 
get and the anode is measured during the addi- 
tional process step and this process step is ended 
the moment this voltage has reached the said end 
value. 

A comparatively high electric power, for exam- 
ple more than 6 kW, is supplied to the plasma in 
practice during the deposition of the TiN layer in 
order to deposit the TiN layer in a practical time of, 
for example, less than 60 seconds. According to 
the invention, a constant electric power smaller 
than the power supplied to the plasma during the 
deposition of the TiN layer is supplied to the plas- 
ma during the additional process step. The voltage 
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between target and anode then reaches the said 
end value in a so much shorter time than if the 
electric power were not reduced that it can be 
ascertained by simple means when the additional 
process step is to be ended. Without the measure, 
the step would have to be ended ^in practice, for 
example, after approximately 0.5 second, and with 
the measurej for . example, after the more practical 
times mentioned above. 

Comparatively small flows of 5 seem Ar and 15 
seem N 2 are led into the deposition chamber dur- 
ing the deposition of the TIN layer in order to 
obtain a TiN layer with a substantially 
stoichiometric composition. Preferably, according 
to the invention, a flow of Ar is led into the deposi- 
tion chamber during the additional process step 
which is greater than the flow led into the deposi- 
tion chamber during the deposition of the TIN layer 
as part of the gas mixture of Ar and N 2 . Fig. 8. like 
Fig. 6 , shows the gradient of the voltage V t for the 
case in which , a power of 0.5 kW was supplied to 
the plasma during the additional process step. 
Curve 51 in Fig. 8 again indicates how V, changes 
when. Ar is led into the deposition chamber at a 
pressure of 1.60 Pa. Curves 59 and 60 show the 
gradient when Ar is led into the deposition cham- 
ber at a pressure of 0.25 Pa and 0.13 Pa, respec- 
tively. This latter pressure would be obtained when 
in the present example the Ar flow were left un- 
changed after the N 2 supply was closed off. It is 
found that the increase in the Ar flow achieves that 
the voltage V, between target 32 and anode 31 
reaches a lower end value, while \n addition the 
change in this voltage during the additional process 
step is greater. This means that it can be deter- 
mined more accurately when the additional process 
step is to be ended. 

Preferably, a flow of Ar is led into the deposi- 
tion chamber during the additional process step by 
which a pressure of more than 1 Pa arises in the 
deposition chamber. It is achieved then that the 
voltage V, decreases only from the moment to and 
does not. show a gradient as for lower pressures, 
as shown in Fig. 8 by the curves 59 and 60. In 
these cases it is less easy to ascertain when the 
end value V e has been reached. 

Claims 

1. A method of manufacturing semiconductor de- 
vices whereby first a Ti layer and then a TiN 
layer is deposited on slices of semiconductor 
material in that the slices are placed on a 
support one after the other in a deposition 
chamber, which support \s arranged opposite a 
target of Ti surrounded by an annular anode, 
and in that then material is sputtered off the 
target by means of a plasma which is gen- 



erated near the target in Ar during the deposi- 
tion of the Ti layer and in a gas mixture of Ar 
and N 2 during the deposition of the TiN layer, 
after which the target is cleaned in an addi- 

5 tional process step by sputtering off of material 

from the target by means of a plasma gen- 
erated in Ar each time before a next slice is 
placed in the chamber, characterized in that 
the additional process step is ended as soon 

io as the target exhibits a clean Ti surface again. 

2. A method as claimed in Claim 1, characterized 
in that a constant electric power is supplied to 
the plasma during the additional process step, 

75 whereby a changing voltage arises between 

target and anode, which voltage reaches an 
end value which does not change any more 
during the additional process step, which end 
value is used for ending the additional process 

20 step. 

3. . A method as claimed in Claim 2, characterized 

in that the voltage between the target and the 
anode is measured during the additional pro- 
25 cess step and this process step is ended as 

soon as this voltage has reached the said end 
value. 

4. A method as claimed in Claim 2 or 3, char- 
30 acterized in that a constant electric power is 

supplied to the plasma during the additional 
process step which is smaller than the power 
supplied to the plasma during deposition of the 
TiN layer. 

35 

5. A method as claimed in Claim 4, characterized 
in that a constant electric power of 2 kW or 
less is supplied to the plasma during the addi- 
tional process step. 

40 

6. A method as claimed in Claim 2, 3, 4 or 5, 
characterized in that a flow of Ar is led into the 
deposition chamber during the additional pro- 
cess step which is greater than that which is 

45 led into the deposition chamber as part of the 

gas mixture of Ar and N 2 during the deposition 
of the TiN layer. 

7. A method as claimed in Claim 6, characterized 
so in that a flow of Ar is led into the deposition 

chamber whereby a pressure of more than 1 
Pa arises in the deposition chamber during the 
additional process step. 
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